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rate of aircraft out of operation for lack of parts which is altogether too high,
The Air Force is maintaining a better operational rate but at a cost of excessive
spare parts hinventories. With the present rapid rate of technological change,
the Air Force has acquired a $2. 2 billion inventory of spare parts that are already
obsolet¢ and practically worthless.

When I became Secretary of Defense, I learﬁed that the Air Force was
developing plans for a tactical fighter that would ultimately réplace the F-105,
At the time, the Navy was designiﬁg a second tactical fighter to replace the
F4H in its fleet air defense role. These two planes would have many common

missions and require many similar operational capabilities. After consultation

with my military and civilian advisors, and independent study, I became con-
vinced that one tactical fighter could be developed that would meet both the
Navy and Air Force requirements. Accordingly, I directed that the Air Force
reorient its program, with Navy participation, to ‘achieve the goal of a common
ta,ctiéal fighter,

The concept of aimajor multi-Service weapon system is new,
'I would be less than candid with you if I aid not admit that the majority

of experts in the Navy and Air Force said it couldn't be done. As late
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as :ﬁhe 22nd of August‘ 1961, éfter\ltl;,e:Na.vyv anvcli‘-.theAir‘I«;orce had been
workiﬁg together for almos'g 8 months, iivt .r.was r'efpci:.rtedv to me by both
Services that development of va éiﬁg;e TFX vc"s.,irc..z?aft to fulﬁll stated
requirements of both :Se'_rvivc:.a_sy 'W;s‘ff;{)‘t‘teghnicélly f‘e'avs‘ible.

While this a.'ttitudé,, bagéd 'oﬁ ‘yea,rs“‘of‘g‘g.ov_in:g. geparate Ways, |
was understandabié, I’_di,d_‘ri_qt ¢onvs'idj<:a,r‘:'_‘it ,Wgs' a ;gia'iis‘fi'c‘; api)roach,
considering the'\?e"x_;_satil-ijty and ca;;abilities that cp_uld be built into a
modern aifcraft because .of-ad.ya.,nc‘e's,kinv téchho.lo'gy. "1 was also
convinced tha,t,v if we could aghiev‘é” a.v Asinéle‘téctica_l‘ﬁ.ghter, We would
save at least one billion :'dolvlafé,. " in ..'d‘e‘_vél_bp%‘nen‘;t;i produqtioﬁ, méLintenance
and operating CQStS“-.- In Sl;IQ;L’f:I, | a{ft'evr":s‘vaiidyv a,inc‘i;rle‘viéw,, I believed that
the development of a singlé a1rcra.ft ‘_o'fv"genﬁiné“\tja,ct.ic'al utility to both
Services in the proje'véted Atime‘ f‘r‘a.,-me' \;vé,s téchn‘ica..lly feasibl¢ and
economically desira,bl.e. - I dirvelcted that wé c,‘:qnti»nu;a to work toward
this objec;t_ivg. .Becauge this dégi‘sion Waé peculiarly-rﬁy own, [ kevpt

myself fully ad,ifised o'f'the,devvgelvopme‘nt of thé ‘K.Ex,as‘ it progressed

over the succeeding 14 months,
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Since I considgr it és's_en"cialb to»a.i .tli\i)_roﬁghv. unde rst_andi.ngb of
the matter before H'y'QL.l’,v I wdku]‘.‘d like at thls poi.ﬁvtv to. recount qu you
in some detail\th;‘e s.eque,ncé Qf eirenté Wthh l'ed.,u.p‘.téé'the.de;:isicn._
Onl September'lv‘)é_l‘, I'dir;é'cfed' the ’Air FQré_étgfé@ek to Qevelop :
a single aircfaft for both.'t.he Ai}r'ilFor ‘?é;t}a"f:_t,i‘?atli'rflii.ssiér}. _a.L"an'the» i
Navy fleet air defense mis SiOi%l, From the outset,the éhjl}b)ha,‘si:s' 4-
was on @evelopmeht ofja weapons sa:y's""cérr‘x:n‘.hat-,pl'voviae‘d. m1n1mum .
divergence .be_twe_en' theNavyandAlrFoJ:ce versmns MY spec1f1c |
.guideliné in this r%ga'rd .\.:vas: "Changéé :’.c,c:') theAlr Force tactlcal
" version of the basiq' ;aircvra'ft‘_to.' fav.,cvhieye ,Yth"e" Na;\}Y_.'lf'r}.iésinén_._shalkl |
be held to é-minim.ﬁ,m. i -v-'_I“h'i’s‘ivs a: _v_r,e“c‘urfing{tﬁeme iihréugh_oqt‘ t‘hé}‘ir
procurement actions which"folljt;wfg"ci. | | S
- Requests for éro’pqsa?ls..f:rdrﬁ“éix"_cxaéflt‘; m'anﬁifa'r;turérs,we;rg
issued in Octobex 11967(1,”‘ and prb}‘jbs‘aiivs.»were submg_ttedbyslelrms ”
two months thereé.fter. o o
A Source Selecfiori Boa_rd was -=or‘g“_a;ni_zed Qith .membg“rs
appointed by the_..Nayy.:’and AJ_thx_e..Aif:r. Force, ,‘ and thgy‘we ?e ‘igs'txfugteclj
to work jointly in_évaluatin'g thé p‘rt_;)po‘sglsv, u_/nd‘er‘jt}_xe nop.-vot.i:ng
chairmanship of the Goh;mande ;1" of;th,é A1r Fo-rc:,'eb Ae ;nbga,uticqi

Systems Division.
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Tc\) assist the Source§é1ection .Boa;d‘, -‘an-Evélua;tibn Grgup was
established, conéistiﬁg of app;'ojdﬁlatély'-'z35 "N'avfa,nd" Air Fob;r,ce
officers, adVisor$ and COnsulté,nts, ‘dividéd‘inf:o teai’ns"to make the
detailed analyges and fo é.‘}al.uate éaqil of't'he. f)'i"opo‘s‘é_ls in fhe‘ areas

of technical devsign’, operat&iqnél efi_fecfivengsﬂs,.ilqgis_tiés,., 'ma,nagement -
strength, pro.duct_.ioAn‘e,ffi_cie_hcy,i andsu1tab111tyfor }‘lsév ~.qnva;‘ircra‘f1;.-‘ ..
carriers. | : |

The :t"in‘di:ng_'s of f:he Evaluati;)r;.Gré@}S_ were subrmtted to the '15011:1'0.6
Selection Board. The;,Board:"s‘ ﬁr'e.c'o;nfr;:lenc‘lg‘a,t:.i'oné’vwere xevie_{yed‘ by
appropriate commands within t.hev. Nzgi_j\:}‘ry"'and,,fhé.-vAi.rF'ort_:‘e,fas.bwellia,s .
by the Air Council, 'tl'.lve‘ C;hi_ef.o'f_- St;{éff_:of"#tflfxe; Airv. Force, andtheChlef  _ . -l , |
of Naval Opelv'atior.xs‘,,_'and. ‘ﬁhally,;k by thé;sféc;te‘f::al.'ie‘sA:,of ‘t‘héy'Nav.y;ax.)‘.-d .
Air Force who made thei.;“ rééofﬁméﬁdétiéné« :t}vcv‘)_',j‘mev.‘__ - .

Of the six propds%ilsﬂ .‘c':q_ns_i.de{ redlnDecember é.ﬁd January, fhoée .¢;‘f
Boeing Company and Gene ra.lvDyn.amics' Corpolr.a'ti‘on"we re déte rrhirvled.l':;y»
the EvaluatAioAr.l G'roup»'t.dbe 'sighificantly better; } But it w&‘s reé‘ognizéd
that each of these designs woulld:require sxixbétantialf_éh'ar_;jgesibefo.'re,» it.
would be acceptable. Al‘thoggh.}Che Bpeihg desvigr‘x,Was”.given‘tlr;e highgr
rating ivn opefatiq#al rcapéb;ility; ‘aned' -'Geﬁerél»-DyngmiC'é ,w':s.s_‘g;ive‘gn thg: :
higher rating in the technicai area, the ‘Ev,alj.ala\i;"'iol}.l‘ Group reco_m_
mendéd that bstudy c%ohtra;cts be awarded to E.othv_Boeix@g'a;.nd.Géqevfal'
Dynamics, in order to modify théir' designs to neet 'fhe mi_l_i'tary .
requirements. For exémplq, Boeing's ‘p‘roqusall.had -foé;?éd the:Genéral

10
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Electric engine which was found to be unacceptable. The senior
Navy member of thé Evaluation Group stétgd that ﬁone ofvthe designs
was acceptable without very éubsta.ntial change.

A different view was expressed by t};e Source Selection Board
which recommeﬁded that further work to achieve a satisfactory
design be conducted exclusi?ely with Boeing., It 're;:ognized that
substantiai changes had to be made to the ‘Boeing design: a different engine
was required, the means of stowing missiles .Was u_nsaﬁ;isfactory, the
radar equipmeﬁt required revision, and feasibility of substituting
capsules for ejection seats had to be exjplored. The Source Seléctidn
Board propbsed thé.t a letter contract be i.ssued to. Boeing for the
limited purpese of refining a'design specification which would be
acceptable to the Navy and the Air Fofce. "fhe Boa‘rd."s recommenda-
tion was concurred in By the Tactical Air Cémménd, the Air Fo_rc_e
Logistics Command and the Navy Bureau of Weapons. The Air Force
Systems Command, however, which would have the .over-all‘resg)onsi-
bility for development of the aircraft, recommended against the selection
of Boeing, and proposed the award of study bco'ntracts to both B_oeing and

General Dynamics, as suggeédted by the Evaluation Group.

11
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The Air Fo;'ce QounciL, c}ﬁ~a'ired by the. Deputy Cl_iief éf Air Stafﬁ for
Operations, 1n the abSencé oft the Vicév_Ch"ief of Staff, with th‘e‘ concurrence
of the Deputy Chief of Na{ral Operations for Air, also "s,upportedv‘che Evalua-
tion Group, aﬁd r.ecibmme,ndevd fh&t_gtﬁdy ’co‘x‘;tré,.ciis.tbé-is,s'ued' tO‘Both.com’pa‘nies

for continued Competition-for another 60 to 90 days. The Council recog‘niz,ed' )

e

that neither the Boeing nor'th.e Gené_fél .Dyir;émi_cs §:0posal‘,' as sﬁbf;‘xittéd,
would meet the e_stablisﬁed -militai‘y' rekqgirell.'rvl‘er"lt‘s. : The (;;o‘un'%:il_ felt th;t by
extending the corﬁpéti’cion for an»a._ddition.é.l per1od"t1me fa’n_d dollars are 'thér'eby
more apt to bé saved 'fhan lost in th'e'l‘ohi.g‘.run’. "It -vc;qn-sid'eredth.at" ccimPétitio‘h
should produce rea.listi;c cost ‘es‘t'imé;;e.zs,jv fiirtb}-;é»r as sxilf_ance ofthe validity |
of the eventual »c};oice‘,‘ “and, m all frqbabélitir,' ian__‘e:arlli:ex_"vf,i'_;nal“design. |
Agreeing with the All' Cguncil?s pr':oiao_ﬁsa.‘i{,‘ the ‘Sécretallri'evs .of_'tlr_le‘__‘

Navy and Air F(or‘c:e ?;;ecor:hﬁend_éd.t‘o’ me til_a.tu'Study cc:r'ltl;act's‘ bé‘_ Vaward,ed._'
to bofh Boeing and '.Géhéral Dynarhic’é."" Theypomtedoutthat : M

a. fhe proiposalvs..c-iv' these.tw;;rcaj. hco,m'pan:ies‘ weré markédly
superior to the othefs and offered the-best c'han_c'e o_f Being brought up
to stated Service requirements. | | |

b. The Services were unanil.'r').ouyls in rejecting kthe General
Electric engine (on w:hi‘ch{the bBogi.ng d‘esig.ﬁih_‘ad been based) because of
the low probabij.ity ,of‘.itsl bdevello‘pm‘ent in fhe :til}l;lé' .rl(aquired, ‘since not

even a prototype existed at the time.

12
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c.. The extension would permit the fuller use of the two designs
and pro’vide the incentive for sharper compétition- from business and design
standpoints.

I approved the recommendations of the-Secretaries of. the Navy and
Air ’Force., ra_isihg particular questions about the realism of the Boeing cost
estimétes . |

The two companies submitted new propvo_sal's ‘on April 2,.. 1962, and

the second evaluaﬁion was conducted in- April and:May. The Evaluation

‘Group concluded that both contractors had done an excellent job-in correct-

ing identified deficiencies, but neither design was acceptable to the Navy

from the standpoint of suitability for use on aircraft carriers and ability

to remain on station for adequate periods of time.

.The diffe'rence of opinion bétweenvthe Navy and the Air."Fo:_rce emerged
more fully iﬁ the dellibera‘tions of the Source Selection B"o.ard, and overt-
shadéwed<¢onsiderafcion of the relative merits of the two companies, since
the Navy member of the Board took the position that ne'_ith“er.-the -Bo‘eing nor
the Genefal»-Dynamics design was ac'ceptable to the Navy, and the endorse-
ments transmitted to the Chief of Naval Operations, and by him to the

Secretary of the Navy, recommended in effect abandonment of the effort to

“achieve a joint fighter. It is clear-also that the Air:Force members of the

RW 50955

Source Selection Board preferred the Boeing-_submission‘. The qualifiedy

13
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concurrence of the Navy member must be viewed in the light of the
over-all Navy recommendation. As a matter of fact,  Admiral Anderson
stated in writing that he had "no indication that Navy requirements can
indeed be met.!" Therefore, he was of the opinion that '"it was premature
to state a firm recommendation at that time that Boeing be unequivocally
selected, "

The Secretaries of the Navy and Air Force advised me that, in
view of the joi‘nt nature of the program and the continued nonacceptance by
the Navy of either design (principally because of high gross weight and
wing loadings), the Source Selection Board had been directed to examine
courses of action . which would correct deficiencies as specified by the
Navy. Minimum design changes were to be analyzed and the resulting
divergence between the Navy and the Air Force versions of the aircraft,
resulting from the elimination of those deficiencies, were to be determined.
Three weeks were suggested to accomplish the task. I concurred, emphasiz-
ing that acceptable Navy and Air Force versions were not to be created by
reducing the degree of commonality so far as to lose the savings inherent
in a jo‘int program, |

At the end of the three~week period, both companiesksubmitted,proposals
which contained very substantiai changes from previous designé. The Navy

member of the Source Selection Board remained unconvinced that either of

the new proposals met the Navy's requirements. The Board also noted that

14
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the degree of divergence between the Navy and the Air Forc_e versions
that would be necessary to meet Navy specificati;)ns bhad not been
determined in the time available. Nevertheless, the: Board recom-
mended, and the Air Counc:‘il, the Chief of Staff of the Air Force, and
the Chief of Naval Operations proposed that a sihgle contractor, Boeing,
shouid be selected at that point to un,'de'r‘takevva .continuir.lg "design .
‘definition” phase. The expresséd ;éé_d_for the continuation of the
definition process pointed up the fact that the pﬁrposes for which the
third evaluation were held had not been satisfied.

Following the second and third eiraluétions of the TFX, it
appeared to me not only that neither contractor was‘ meeting Navy 're,.quire-e :
ments, but also that my primary goal was not accepted or not fully under- -
stood by the contractors or the Source Selection Boafd. | That goal was to .
develop, if at all possible;, one plané to meet t_hé ‘needs of both the Navy.
and the Air Forc’é.

Therefore, the Secretary 6f the Na.v-y and thé Secrétary of the Air
Force directed that wor_k be continued tcV)' establish dyet'ailed designs, from »
which they could better asses.s the probability of deveioping the respective
versions into aﬁ effective weapon system acceptable to both the Nax}y and.‘
the Air Force. They also direc;ced that the obx}ibus ‘disparity between th.e

contractors' cost proposals and the Air Force standards be reconciled.

- Lastly, they restated my intent to reduce cost by maximizing similarities

15
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in the Navy and Air Force versions, and by usé»of common equipments
and structures.

To avoid any doubt as to the objective, I asked Deputy Secretary
of Defense Gilpatric to write to Boeing and General bynamics explaining
fully my position, and asking both of theﬁ to rework their proposals in
accordance with our requirements. That lbette_rA of Iuly 13,- 1962,
explicitly established three coﬁditions ‘tha;t’fhad—,to be met before any
contract would be awarded, These were: | |

"l. Satisfaction of both Navy and Air:Force that a s,igniﬁcanf
improvement to their tactical air cap:;,bilities( is représented by the
winning design.

"Z2. Minimum diverge;ace from a common design c_ompatible
with the separate missions of the Air Force and Nayy to protect‘tfle
inherent savings of a joint program.

'""3. Demonstrably credible understanding of costs both for
development and procurement of the complete: TFX gweapqn "sys.tem,,"\which
costé must be acceptable in view of the capability added to our military
strength by the weapon system, } |

These three conditions are \.rital. They are the yardsticks I used
in judging and weighing the two proposals | -- Boeing a.nd General Dynamics.
They were constantly in my mihd as I reviewed the Fourth Evaluation
Report. Rather than ignoﬂng its advice, I relied heavily on its
comments and conclusions.

16
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The two companies submitted their new proposals in September
1962, These proposals were reviewed by the Evaluation Group and the
Source Selection Board, which made its report on November 2,

At the risk of repetition, I want to read to you again the general
con-clusions of the Evaluatien Group which were restated verbatim by
the*Air Council, with the- concurrence of Adrnir.al Anderson,. Chief of
Naval Operations, and General LeMay, Chief of Staff of the Air Force:

"(1) Both contractors have the cape,bility to successfully
design and produce this weapon system.

"(2) Both designs ere acceptable as initial development
design configurations to the using Ageneies involve& -- TAC and the Navy.

"(3) Both designs will require further design refinement,
and chahges can be[expected during the devellopr'nent period.

"(4). When fully developed, the operational tactical air.craf;c
will markedly improve the capability of the Tactical Air Command in
carrying out its assigned rﬁissions, especially in limited war.

"(5) Similarly, the Navy version, When fully developed, and -

-when configured with the new long range air-to-air missile, will markedly

improve existing fleet air defense capability, '

The Fourth Evaluation Report 'did‘ not choose as between the contractors,
When I reviewed the report, I could see. why. The question was a very close one.

. In the technical area, the Report evaluated the General Dynamics design
as having '"'a better structural design, a simpler fuel system, a slight edge

in the"ﬂight control area and better proposed programs in the Personnel

17
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Subsystem and Aerospace Ground Equipment areas. The General Dynamics
design had .an edge in supersonic dash capability and supersonic maneuvera-
bility at altitude. It has a low radar cross section and an integrated

penetration aids systgm. For deceleration,. it ﬁses dive brakes in ‘the

air and brakes on the groundr, providing a c‘opvention_alvbu‘t limited ‘
deceleration capability. The Boe’invg design has the edge in fe rry capability,
conventiona;l:r.w,eapon".-_*g:a.r:iv%‘g.é*,;-‘,.':loitei‘ caéability,v and in landing perform-
énce. It hés the advantage 1n 10\‘var’—'na1titude vfnaneuvering capability. For
deceleration it uses a th_iust 'revefsekl.' which offers an excellent :
deceleration capability, but will reciuife addi"tio'nal.development effort."

In the operational area, the Boeing éropos-al feceiired the higher
score, but the Report st-ressed that either désign' was considered acceptable
from the users' viewpoint,

In the ”Prqducti.on, Management and Cost”' érea, Generai Dynamics
was rated higher than Boeing. In "Scheduling, " Generai Dynamics presented
the bette.r program. It was -somewhat n.lor.e'(.i-eta.‘iled and bétte_r time phased.

In the "Logistics' area, whichv-.includ‘e.s the functio_nai elements of
maintenance, supply, transportation and procurement, the Boeing propoSal
received a slightly higher rating over-all. |

It was clear that both designs met the first .c:ond_.‘ition prescribed in
Mf. Gilpatric's letter of July 13, i.e., satiéfaction of both N_av{; and Air
Force that the designs represented Significant i‘mprovement to their
tactical air capabilities. With this state of the recofd",' the-degree tkohich
bthe two designs met the other two cardinal conditions became cru_cial. -You-

will recall that those two conditions were; (1) minimum divergence from a
18
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common design; and (2) demo;ﬁstrably crediblé‘unde“rstanding of cosfs.
It should be emphasized, that thesé two conditions would und‘ér»standably loom
less important in the e;i_res of the Source Svele,'cti(.)n anrd thé.n operational
capability. 'i"hese are ‘condifions more pr,opérly the _conée ™ of‘ thosé
charged by law'witl;h-the'élver-all di’rect'ion‘df oul;. aefgnse e‘ffort’.A They are
equally a part of my.determination ofwha‘tt is ’Iin_the'natipnal'interestf
- When I reyiewéd the 'Fourt;,h. Evaluation Répéi‘t frovrr‘1 the étandpoint
of minimum dive rgence from a bco.r'?in‘}on des_ig_ﬁl‘, ;‘I"v‘/as immediately struck
by the difference in app‘r_oaclfi. édopted by the.i_if;wo._contractors; : The Report
found that General Dynan.lic,s_‘propo,s:gd an "agi'i'frame .defs‘ig'n thatvhavsk a v.e‘ry _
high Idegree .of identical 'vstruc't"ur‘e' fdr‘tvhé: Navy aﬁd’ Airi-‘Force ve rsioﬁs. .
On the other hand, the- Repo’ft ‘es'tima_;téd fhat in 4'the' A-two ~Boeing_ve rsions less ’
than half of the strﬁqtural comﬁdnents 6f'ti'1e w1ng, fusélage,and tail we fe_
the same. In fé;ct the_-EvaIgatiéh C:yroﬁ.p' c'o'nq.lﬁ‘,déd‘ “that' Boeing is, in-effect,
proposing twé different a.i.;t;plé,_nés;frvém a ’s‘t'.r.u‘étﬁres ‘point .Of v1ew | ‘The
same differences iﬁ approach were :—ippé.reﬁt_in théaiafgeri.:nurhber éf
identical parts in the Genefél Dyn;mics des_ign: ‘- a »particularly'(_:rucial
point, since there ére strong incentives ‘in_tl.'le courrsé» of ,the dévelopment
process to retain ideﬂtity. of parts,’ While»,‘_ oxﬁ the other hand, small
.di;rergences in ‘v’t‘he éarly stages tend to growl.as. develoﬁment' ‘p‘roce‘eds.

In sh'ort, Boeing simply did.ﬁo_t rﬁeef the fundzirhental reg@i"reme'nt of
minimum divergence frorﬁ a common déSign. Nb arﬁounf of 1;)e ri?heial

technical argument should be permitted to obscure this -c'entral and crucial fact.

18a
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It has been suggested By several of your committee staff in their role
as witnesses Before the corﬁmittee that much ado about nothing has been made
about the so-called issue of commonality. It has been suggested to you that
the only reason for common structures or common parts 1s so that money could
be saved by use of common tooling. Such a conclusion overlooks the basic pur-
pose of attempting_ to get one airplane instead of two. Two airplanes increase
costs at every stage begin.ning w1th development itself.

As the Foﬁrth Evaluation Report stated, the design approach adopted by
Boeing would ''require separate doéumeﬁtation, (drawings; loads, stress, flutter,
and fatigue analees; etc.); separate static, dynamic-and fatigue test programs;
and more extensive deveiopmental_ﬂight testing for the USAF and Navy versions. '

Separate production lines or unique. production operations would be required
earlier in the production process. Supply and logiétics problems become compli-
cated. It is evide»nt that the less the divergence, the greater the savings in the
logistics aéreé.

The;e future savings are not susceptible of precise measufement_, involving
as they do:»such factors as training, supply processes, future usage rates,
common technical manuals, and the. like.

If I had approved what was essentially two-different airplanes, the prospects
of saving one billion dollar s would have é‘vaporlated. The issue of minimum diver-

- gence is fundamental. The effort to attain the highest possible degree of commonality.

19
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lies at the heart of the entire TFX endeavor. My instructions on this point
were clear and consistent.

Another aspect of the Fourth Evaluation Report struck me as I reviewed
the report and consulted with my technical advisors, including Dr. Charyk,
who was then Under Secretary of the Air Force, and Dr, Brown, the Direc-
tor of Defense Research and Engineerinfg. On the basis of my studies, dis-
cussions with my advisers, and my experiénce over the yvears in judging
development and p-roduction programs, it became clear to me that the
General Dynamics proposai was generally more straightforward in approach
than that of Boeing, although the General Dynamics design was fully”'ééééptable,
There wei‘e aspects of the Boeing proposal which, on their face, complicated
the development of the aircraft. Three problems in particular stood out in
my mind.

The first problelm was Boeing's proposed use of engine thrust reversers
for in-flight deceleration, as well as for reducing ground roll after lam;iing
touch down. 'To date, engine thrust reversers have never been used in flight
on operational fighter aircraft, nor have they ever been employed on super-
sonic \aircraft. ‘The only operational experience has been on subsonic commer-
cial jet transports and cargoi—;t\;fpe aircraft in which the engine s are mounted on
outboard pylons underneath the wings. The Air Force does have one .fighter
aircraft in which a research and development type installation has been made.

This is 2 single engine aircraft with the exhaust on the airplane centerline
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and aft of the tail surfaces, The Boeing design uses twﬁ engines nestled
in the fuselage with their nozzles exhausting hot gases directly alongside
the horizontal and vertical control surfaces. The full effect of this hot
gas efflux is unknown. Assurance that longitudinal and directional stability
was not impail;ed could not be obtained without extensive flight tests, in
addition to considerable developmental wind tunnel testing. Since flight
testing cannot 'gccur until late in the development phase, the Boeing design
would impose an added degree of risk in.terms of meeting an early opera-
tional ciate for the TFX,

- In addition, the Boeing thrust reverser feature, as the Fourth Evalua-
tion Report observed, adds considerably to the complexity and to the
development task associated with the engine. The full impact of this
.problem could not be completely assessed beca.uée Boeing did not collaborate
in detail with the engine contractor, Pratt and Whitney, on its proposed thrust
reverser design‘and development.

Speed brakes, as proposed by General Dynamics, are historically
proven and offer a more straight forward approach to meeting the stated
military requiremeht. Since speed brakes will, in themselves, exceed"the
military requiremenf, the greater development risk of thrusf reversers must
be weighed against their possible advantages. I want to point out that in

selecting the General Dynamics proposal we retain the option to apply
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thrust reversers to the aircraft design, but we héve the flexibility to under-
take this development on an exploratory basis concurrent with the,ofrerall
program, and terminable at will if costs should exceed anticiﬁated benefits.
The second area in which Boeing's appreach seemed likely to p;‘oduc_:e
more complicated de_velopmént problems Was its proposed ;;;ower plantmstéfl—

lation with top-mounted inlets. The Fourth Evaluation Report commented that

Boeing's location of the inlets on top of the fuselage, in combination with the

Boeing subsonic diffuser design, results in significant distortion of the air
flow at the e'ngine face under most conditions, and prohibitive distortion during
high angle of attack operation. The Report noted that the effect of this
distortion on engine operation is virtually impossible to predict accurately,
and it can only be determined by actual testing of the engine in flight undef
the distortion conditions delivered by the induction system.

In contrast, General Dynamics chose a conyentional "'straight through'
installation and inlet design which the Evaluation Group considered to be a
good selection for the TFX aircraft -- one which should give the best
trade-off in terms of performance, complexity and operational problems.
The top-mounted inlet does minimize the problem of foreign objectl
damage during ground o;éerations, but there is no reason to believe that
the more conventional General Dynamics solution for fhis problem will not

be effective, and it avoids all of the other uncertainties of the Boeing approach.
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The third area in which the Boeing a'pprqach involved greater
development risks was its extensive use of titanium in its wing carry-
through structure. We have had some experience in the use of titanium
in other Department of Defense weapon systems but mainly ig 'f‘l_éfaf'.’r::

resistant applications and where high strefés levels in thick plates are not

“involved. The Fourth Evaluation Report observed that data concerning the

fatigue design proplerties of titanium, in the thickness Boeing proposed to use
in the wing carry-through structure, is Y_er'y limited, and that this raises
the question of the advisability of using such thickness. The Report
further commented that thg effect of temperature on structural details,
especially in the aluminum-to—titaﬁium splice, can be éxpected to be

quite pronounced in producing metal fatigue, and the Report concluded

the Bbeing fatigue test program showed lack of realism. In fact, Colonel
Cayle, the TFX System Project Officer, sent a letter to the competing
companies pointing out that, in the judgment of the Aeronautical Systems
Division, it was not advisable to use titanium in fiftings which are sﬁbject
to heavy load, nor in heavy section areas because of a lack of data relating
to such use. If Boeing's proposed use of titanium did not work out and
heavier steel had to be used to replace the lighter metal, I realized that
not only would the operational vca,pabilities of the Boeing plane suffer, buf
additional costs w‘ould be incurred. )

In contrast, the General Dynamics design solved the problem of wing

loading by the ingeniousj but simple expedient of providing a bolt-on extra
wing extension for the Navy version of the aircraft, instead of employing

relatively unusual applications. of an exotic metal.
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These three examples point up for me a basic difference between the

overall philosophies underlying the two proposals. I should emphasize that
this difference in philosophy was not peculiar to the fourth phase of the
competition. Boeing had from the very beginning consistently chosen

more technically risky trade-offs in an effort to achieve operational
features which exceeded the required performance characteristics. This

approach was first exemplified in Boeing's choice of the undeveloped

General Electric engine for its initial submission.

‘Mr. Chairman, I do not mean to say that the Boeing approach posed .
insuperable obstacles. Ol"l the contrary, I assumed that the proble;;ns
associated with the use of titanium, theAuse of thrust reversers in super-

_. sonic flight, and the high .;inlet aucts in the propulsion system are all
susceptible of solution. But my judgment, ‘reinforced by the Fourth
Evaluation Report, clearly indicated that these proposals would, in fact,
complicate the development problems, and would requiré a significantly
greater development evffort to be expanded by Boeing in their solution.

But, significanﬂy,’ Boeing proposed a developmént effort less than
that proposed by General Dynamics, and this in spite vof the greater

~complexity of the Boeing aircraft design, the greater divergence between
the Névy and the Alr Force versions of the Boeing aircraft, and the lesser
expérience virhir_:h they possess in building high-density supersonic fighter
aircraft. Th1s anomaly caused me to exanﬁne other cost aspects of the

Boeing proposal.
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I discovered additional evidence of unrealistic cost estimates in the
Boeing proposal. In the judgment of the Evaluation Group, Boeing was
overly optimistic in its estimate of prbdu‘ction tooling and was da.ngeroﬁsly
low in estimating the manufacturing hours for ‘;ooth the dex}elopment and
production phases. It appeared to me that Bo\e.ing simpl}} did not appreciate

the complexities. of developing the TFX., This is understandable because

i

Boeing's paét experience in aircraft development and production has been
with bombers and transport aircraft -- experience which is largelyA inapplicable

to TFX estimating,
I therefore concluded that as to the third cardinal condition -- .

demonstrably credible understanding of costs -~ Boeing'é proposal was
deficient. |
The Evaluation Team cost estimators recognized this fact. They
. attempted to correct for it by raising Boeing's costs to a..level which in
their judgment was more accurate. They also made adjustments for the
General Dynamics cost estirh;'a;tes, which were considered deficient, but

not nearly so much so as Boeing's.

The Air Force estimators applied experience and other statistical
factors to the two proposals in an effort to arrive at ultimate costs. The
application of such factors is well suited to correction of an intenﬁorially

low propbsal. Where, however, the low proposal is the result of a lack
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of appreciation of the complexity of a problem, the adjusted figures are

subject to substantial errors.

Expressed another way, the cost estimators of the Evaluation Group

‘could only assume an equal understanding of the problem by both Boeing

and General Dynamics, and then correct the two cost proposals more or
less mechanically. But the predictable result of the lack of appreciation
of the scope of a problenﬁ is delay and increased costs, the extent of which

is essentially unpredictable, and therefore not susceptible to analysis by

the application of statistical factors.

The question has been raised as to why costs are important when
both contractors were proposing fixed-price incentive contracts. There
are several reasons.

In a development contract for a complex new weapon system like the

TFX, there inevitably will be engineering change orders. The cost of

change orders.is borne by the government. Consequently, when two pro-
posals both meet military requirements as did Boeing's and General

Dynamics', the proposal which seems likely to involve less change, with
consequent delays and increased costs, is to be preferred.

Aside from the matter of cost over-runs induced by multiplicity of
change orders, there are other reasons why credibility of costs must be

carefully evaluated in a fixed-price incentive contract.
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It is true that a.ny costs over the contract ceiling are at the expense of
the contractor and not the government, Nonetheless, if :after several years

of effort it appeared that a contractor's costs were goinyg to be far in excess

of the.ceﬂing,' say, By seyeral hundred mﬂlion dollars, the contractor v}ould

be in very serious financial dif{;ficulty.‘ He would then be motivé.ted to take

every possible cost saving alternative. The-e'alt:ernatives could have a
serious adverse impact on the continuity and quality of the development.
In short, while incentive contracts are generally important to force

efficient management and obta.in good estimating, where the dollar expend1-

‘ture is exceedingly large, as in the case of the TFX, it is imperative that

50955

we make our own judgment of cost estimates. This is the only way

we can insure that a .contr_a,ctor, through ,optimiim or rnijsunderstanding,' has
not imposed a ceiling on himself that cvould' lead to serious degradation oéf'
the .defelopment. Thi;s_ .‘:e:s“\vxl‘t_would hurt the Department of Defense as \%rell
as the contractor.

Further, the pfoposed contract covered only the research and

development phase of the TFX program. A mqlti—bill_ion dollar production
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program is.to follow. There is no future price commitment for this pro-

duction.p‘ro"g_.rar’n.' In the event of ve.ry la;‘g‘é over-runs on the research

a nd developmenf confrac;t;s,_ the. pric;—: of the productio’ﬁ,program,- which
for all practical purposes would be committed to the development con-
“ttactor, would pfobably be affected.

When we -talkv.ab_out ’the TFX bpvrogram, : wé are talking Natioﬁal Defense.
’This'ai’rcv:ralftk‘is to be a_n.»impqrta'm: element in our military force; it must
be op'.e rational in proper. quaﬁti’ci'e sv in the time span scheduleci. The more
| straightforward déSign, of General Dynamics, an airftérﬁe contractor well
versed in fhé des‘ig'n,-vdevelopmeni:, and‘p‘ro.duc_:tion of sxipé:ersdnic fighters,
and aés_isf.ed by G’rurhma,n,, é.n outstanding designer, devel.oper, and pro-
-ducefof_Navby Carrier-based aifcraft, o-ffered a more dependable.answer
to our needs.
I have detailed at some length the reasons underlying my judgment

‘that the General Dynaréic_s .propos‘al voffelb‘ed the better possibility of ob-
taining-a éatisfactory aircraft on the desired time schedule and within
the ‘dollars progranﬁmed.

Having studied the TFX question over many months, I met with Deputy
. - , N
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November 1962, I found that their own views, arrived at independently,
coincided with fning. After several discussions we concluded:

First, that all the evidence showed.that the TFX concept was a valid
concept that would r.ﬁarkedly improve existing military capabilities of
the Navy and Air Force. We therefore decided.to move ahead with the
development of the TFX aircraft.

Second, our best judgment of the many factors involved let us to
the tentative conclusion that General Dynamics ‘should receive the award,
Although I considered our judgment to be soundly supported on the broad
basés I have outlined, I agreed that Mr. Zuckert was to rext*iew the facts

again before we arrived at a final decision.
, ’/§iﬁé:i’illig verified to our satisfaction our judgments, we decided to
award the TFX development contract to General Dynamics.
There remains one more important aspect of this case which I
believe should be thoroughly understood. Fundamentally, we are
dealing with a qﬁestion of judgment., Granted there are specific

technical facts and calculations,involved; in the final analysis, judgment

is what is at issue.
In this case we are faced with a situation in which judgments are

pyramided upon judgments. First, we have the judgments of the competing
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contractors that an aircraft of particular design can be built at a given cost

within a specific time-frame. Next, we have the judgments of the Evaluation

Group regarding feasibility, and the degree to which the designs would or

. would not satisfy the stated requirements. Then the Source Selection Board,

using factors weighted by judgment, made a recommendation which appeared
to place greater emphasis on potential bonus factors in certain operational
areas, rather than on dependability of development and predictability of

costs, This recommendation, understandably, was seconded by the Navy

-and Air Staffs, since these officers are most vitally interested in obtaining

the ultimate in performance in individual weapons systems. On occasion;
this desire leads to the establishment of characteristics for weapons
systems which cannot be met within the time or funds available, and it
has frequently resulted in lowering operational effectiveness,

There is only one way I know to minimize the compounding of error
that can occur through this pyramiding of judgment, and that way is to apply

the judgment of the decision-maker not only to the final recommendation;

but also to the underly‘ingvrecommendations and facts, This I did to the

‘best of my ability. In doing so, I found it necessary to balance the promises

held out by competing contractors, against the hopes and aspirations of
military officers, and the limiting realities of economics and technology.

That I attach great importance to the principle of free competition

- isy I believe, demonstrated by my insistence that competition continue

H¥ 50955
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through the program definition phase of the TFX project. Thaf I atf.a.ch
great importance tp the fulfillment of established military requirements
is, I ,belie‘ve’,‘ demonstrated by my refusal to terminate the program
-definition phase until I was sat’_isfieci that the. rnilitary. requirements -of
both the Navy and Air Force had been met. That I attach great importance
to fhe- recognition of economic and technblogicé.l limiting conditions is,
I belie\}e, demonstrated by my selection of General Dynamics as the
contractor that most clearly recognized the effects of these limitations
.on the task to be achieved.
I do not feel that this is a case which presents a-civilian--military

conflict but rather oﬁe of placing emphésis where it must be placed.

In the final analysis, judgments differed. In reaching my decision; I
considered the recommendations of my various military and civilian
" advisors as well as other available evidence, but I had the final

respon sibility; The basic judgments on my part which determined my
declsion were:
- Both the General Dynamics and the Boeing designs
met .-sfated.rnilitary requirements and would provide
-significant improvements in combat capabilities of
_the Navy and the Air Force.
- The General Dy.namic‘s proposal resulted in
minimum divergence from a common design
compatible with the separate mission of the Navy

and Air Force, thus insuring the substantial savings
2 SR
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aﬁd incréased dependability inherent in a 'joint
.program.
.- The General Dynamics proposal reflected a more
realistic under,sfanding of costs.

As Secretary of Defense my responsibilities were clear; the

decigion was mine,
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